intrOductiOn Anomalous origin of the left coronary artery from the pulmonary artery (ALCAPA) is a rare congenital anomaly occurring in 1 of 300,000 births. [1] There are two types of ALCAPA syndrome: the infant type and the adult type. Infants experience myocardial infarction and congestive heart failure, and approximately 90% die within the 1 st year of life. [2] In a minority of cases (approximately 20%), sufficient myocardial collaterals develop from the normally arising right coronary artery (RCA), and survival into adulthood may occur; [3] in this situation, a left to right shunt into the pulmonary artery (PA) is created, leading to a coronary steal phenomenon that results in myocardial ischemia. Few patients survive past childhood without surgical repair, and up to 90% die suddenly at a mean of age of 35 years. [4] Among the reported adult cases, most of them, if not all, presented with evidence of irreversible impairment of cardiac function such as severe dilated cardiomyopathy, sudden cardiac death, acute myocardial infarction, malignant arrhythmias secondary to myocardial scar tissue, impaired left ventricle (LV) contractile function, and development of significant mitral regurgitation. [5] Here, we present a case of adult-type ALCAPA syndrome.
case repOrt
A 28-year-old male was referred to our center for further evaluation of dyspnea and retrosternal chest pain. Although he reported a history of increased dyspnea on exertion and fatigue since childhood, he remained without definite diagnosis until recent admission in other heart centers. He presented to another hospital's emergency unit with acute-onset palpitation and subsequent unconsciousness. The electrocardiogram revealed ventricular fibrillation. He was treated immediately with direct current cardioversion and amiodarone administration. After the successful termination of arrhythmia, cardiac evaluation including transthoracic echocardiography and coronary
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Keywords: Anomalous origin of the left coronary artery from the pulmonary artery, arrhythmia, cardiac surgery, congenital anomaly, heart failure, sudden cardiac death angiography was performed. Findings were strongly in favor of ALCAPA syndrome. Finally, he was referred to our department for complementary imaging and therapeutic surgery. He was not a smoker, diabetic, or hypertensive. He did not drink alcohol or use drugs. He was on furosemide and amiodarone for 3 months ago. On physical examination, he had cachectic appearance. His blood pressure was 105/60 mmHg and pulse rate was 102 beats/min. Cardiac auscultation showed S3 gallop at the site of LV apex with a Grade IV/VI continuous murmur at the left upper sternal border with radiation to back. The lungs were clear. The electrocardiography revealed sinus tachycardia, deep T wave inversion and also pathologic Q wave in v1 to v6, D1 and AVL. There was also Poor R wave progression (no obvious R wave in precordial until V4) [ Figure 1 ].
The chest radiograph showed severe cardiomegaly. Transthoracic echocardiography demonstrated severe LV enlargement with severe systolic dysfunction, no left ventricular hypertrophy (LVH), anterior wall dyskinesia, and moderate mitral regurgitation. There was dilated origin of the RCA from the right aortic sinus. The left circumflex artery (LCX) had common ostium with the RCA [ Figure 2 ].
No vessel originated from the left aortic sinus, and left anterior descending (LAD) artery was arising from the main PA (MPA) [ Figure 3 ].
Left heart catheterization indicated dilated LV with reduced systolic function. It also showed dilated and tortuous RCA originating from the right aortic sinus with a large number of collaterals to the LV. The LCX had common ostium with RCA, originating from the right aortic sinus [ Figure 4 ].
LAD had retrograde filling via collaterals from the RCA and terminating into the PA. In cardiac computed tomography (CT), LAD was arising from the inferior surface of MPA; RCA and LCX were originating from the right aortic sinus with common ostium. LCX had moderate ostium stenosis with retroaortic course toward the LV. Finally, our patient underwent cardiac surgery by means of coronary artery bypass graft (left internal mammary artery [LIMA] to LAD graft) with a successful result.
discussiOn
ALCAPA occurs approximately in 0.25%-0.5% of children with congenital heart disease. [6] It is usually well tolerated at birth due to the elevated pressure in newborn pulmonary arteries, which provides antegrade perfusion of myocardial through the left coronary artery. As pulmonary vascular resistance falls, which results in a progressive retrograde filling of the left main coronary and pulmonary arteries through the collateral vessels from the RCA. This results in a steal of blood flow from the myocardium, leading to myocardial ischemia, heart failure, and mitral regurgitation. [2] While adult patients can be completely asymptomatic, they may present with angina, dyspnea, syncope, myocardial infarction, arrhythmia, or sudden cardiac death. [6] Although the diagnosis of ALCAPA is possible with noninvasive modalities, coronary angiography remains the gold standard method. The diagnosis is usually made when a dilated and tortuous RCA with collateral filling of the LCA system and variable degrees of shunting to the PA is shown; the sensitivity of an angiography may be limited in the diagnosis of an anomalous coronary artery due to its invasive nature. [7] When coronary artery anomalies such as ALCAPA are diagnosed, urgent surgery is often indicated to prevent myocardial ischemia, malignant ventricular arrhythmias, and sudden cardiac death. [8] Today, surgical procedures are aimed at creating a two-coronary system via (1) a bypass graft mammary artery or saphenous vein in combination with ligation of the anomalous artery, (2) the Takeuchi-procedure where an intrapulmonary tunnel from the aortopulmonary window to the coronary artery is created, or (3) translocation of the left coronary artery from the pulmonary trunk to the aortic sinus. [9, 10] In our patient, bypass of the LAD with LIMA graft was done.
cOnclusiOn
ALCAPA is a rare congenital anomaly with high mortality in infants. Survival into adulthood may occur in a minority of cases. ALCAPA syndrome should be considered in young adults with cardiac symptom such as exertion intolerance, dyspnea, arrhythmia, and sudden cardiac death. Surgical repair which should be done immediately after the diagnosis of ALCAPA is confirmed. Timely diagnosis and surgical treatment confer good long-term prognosis.
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